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(54) Energy recovery drive and control device for the down ride pliase of electrohydraulic 
working lifts - L - ■ -y * • * ^ 



(57) In down ride phases bf eiectrohydraulic drive 
lifts, the motor-driven pump unit (1) isxausedLto rotate 
in the same or the opposite direction with respect to the 
one operating in the up ride phases without the help of 
special electronic devices controlling the motor (allow- 
ing or not allowing energy recovery). Having reached 
the rated speed of the motor-driven pump and the net- 
work frequency applied to the motor, the unit carries out 
a function of brake for the outlet of the operating fluid, 
causing a pressure that sustains the hydraulic circuit 
and the closing of valve (6) for the connection to pump 
(2). 

In this way a non electronic control is obtained of 
the down ride speed by electric motor (3) and of motor- 
driven pump (2). In such conditions, the electric motor 
can operate as a generator, possibly giving back energy 
to the feed line: Such action allows to obtain also a dras- 
tic reduction in temperature increase of the operating 
fluid. 
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Descripti n 



The invention relates to an energy recovery drive 
and control device for the down ride phase of conven- 
tional electrohydraulic operation lifts, whose motor is not s 
controlled by specific electronic devices that allow or do 
not allow energy recovery, substantially constitutedof a 
hydraulic unit comprising drive and control devices, con- 
nected with the feed pump that drives lifts, arid an elec- 
tric motor for said pump, which can be caused to rotate 10 
in one direction during the up ride phases and in the 
same or the opposite direction during the down ride 
phases, independently on the opening cpnditipn of the 
down ride valve. " v ■ 

In down ride phases of lifts, the pump caused to 15 
rotate in the, same pr the opposite direction correspond- 
ing to the fixed one and indepiendeht. to some extent on 
the network load and frequency applied to the motor, a 
braking actibn is obtained on the outlet of the operating . 
fluid, and a [sustaining pressure is caused ih.the hydrau- . 20 
lie circuit with dosing of the control Valve. 

Such action allows to control the down ride speed 
of the lift independently on the load by the motor pump 
unit which becomes eiectrogeneous, a possil&e energy 
giving back to the feed electric line and a contained tem- 
perature increase of the operating fluid. w ". t , *. t * k : 

As is known, the pr^eht cbrryeritibnal electrohy- 
draulic working lifts, meaning by this terrrt motors that- 
are not electronically controlled as said above, are'gen- . I 
erally driven, during the down ride phase, by drive elec- £ 30 
trovalves that realise specific throttlings which choke the 
flow of the operating fluid and limit, within pre-fixed val- 
ues, the down ride speed of the elevator car. However, 
such systerns have some drawbacks. 

In particular, said working involves the need of dis- 35. 
sipating into hi^ the energy deriving ' ^ 

because of the fdih^ 

ride phases V: '" ft " ! 

In short, such conditions give rise to unwished " 
energy losses' and high temperature . increase of the \4Q % > 
operating fluid. - 1 ' ' '' . 

In the above installations, the energy generated r 
during the down ride phases is unrecoverable, while the 
temperature of the operating fluidmay be brought back.., 
to acceptable limite through the application of cooling \ f5. r 
systems to the hydraulic circuit, or r by means of hourly * 
movement limits, of the lifts. In any case! these jntervisn- i( \ 
tions are limitative and little econorhical. '* 

Object of this" invention, is to eliminate the above 
drawbacks. The ? invention, as is characterised by the 
claims, solves the problem by means of an, energy 
recovery drive and control device for the down ride of 
cortvertionalh^draujic pperation lifts, iritfie sense spec-^ 
ified several times,, through which the following results 
are obtained: the device as a whole is so configured as 55. 
to manage the down ride function of the lift through the 
action of the motor-driven pump; ttie .feed pump of the 
hydraulic circuit of up/down rides of lifts is provided with 
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fluid regulation and control means; in the down ride, the 
pump and the electric motor are paused to rotate in the 
same or the opposite direction with respect to the usual 
up ride direction, at the same rated speed and network 
frequency; pn such conditions, the possible excess 
energy derived from the free down ride of cars is trans- 
formed into electric energy than can be discharged onto 
the network or be re-utilisable for other possible users 
by the motor dragged . by the pump and operating as a 
generator. 

The advantages obtained by this invention consist 
essentially in that, with limited and economical interven- 
tions related to the application of drive and control 
mechanisms on the pump, and a maintenance pr inver- 
sion controls of the rotatory direction of the motor-driven 
pump group, it is possible to recover the possible 
excess energy produced by the mass of cars because 
of the fall height of , the same during the down ride 
phases, bringing it. back directly to the network or 
exploiting it for the running of auxiliary apparatuses 
arid/or other utilisations. , 

Another advantages lies in that the excess fluid that 
discharges into the tank after having produced the pos- 
sible recoverable energy, undergoes a very limited heat- 
ing, whose.elimination takes place naturally, without the 
presence of cooling devices and/or time running sched- 
ules. " ' * "I. 
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. The invention is described in details in the following 
according to emlxxJiments provided only by way of non 
limitative examples, with reference to the attached 
drawings, wherein:. v ] \ r \ ( A'A, 

■ - Figure 1 shows the general diagram of a drive and 
control device configured according to the func- 
tional logic of inversion of vthe rotatory direction of 
the motor-driven pump unit, during the down ride of 

the lift; ....... ,.. . 

Figure .2 shows the general diagram of a second 
drive and control device, configured accordjng to 
the functional f logic of maintenance of the rotatory 
direction of the motor-driven pump unit, during the 
down ride phage of the lift, equal to the one of the 
"P ndephase; i; ' _/ ^ . r 

-The figures represent possible energy recovery 
drive and control devices for the down ride of 
hydraulic operation lifts. In the case in point, there 
are described, by way of non limitative example, 
two systems provided with mptor-driveqpump ,(l), 
constant capadty displacemerit pump (2) and elec- 
tric motor (3) <.of ..the three-phase asynchronous 

type. lt ; ... : , . ifc . 

As can be noticed, the apparatuses chosen, for ; 
instance, refer to^the commonest configuration mar- 
keted; however,- it is evident that other solutions, with . 
pumps and/or motors of a different type and suitably 
adapted may be used within the scope of the invention, 
to obtain the same aim. 
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With reference to Figure 1 , the motor-driven pump 
unit (1) is associated to a hydraulic piston (4) through a 
feed valve (5) and a control valve (6), The sliding part \ ' 

(7) of the hydraulic piston (4) engages with a oar (8) 
through conventional connecting means. ' " s 

In the up ride phase of car (8), the system operates 
substantially in the conventional manner: /through the 
control board (10) the user presses the up ride button, 
obtaining in this way the start of the, electric motor (3), 
for instance producing the excitation with RTS contacts. 10 

The operating fluid is pumped from tank (1 1) to pis- 
ton (4), the sliding part (7) is upwards pushed and car 

(8) lifts. ; 

On the contrary, in the down ride phases, the sys- 
tem involves the control valve (6). connected to the drive 15 
pump (2). The pressing of the down ride button located 
on the control board causes the counter-rotation start of 
the motor-driven pump (1) independently on tfte open- 1 
ing conditions cf the down ride valve (5). The down ride 
button causes^ compared with the up ride one, a con- 20 
trary excitation, for instance with RTS contact. 

Alternatively, motor (3) may be started directly or ; ; 
through a star-delta stert circuit, or k\so through tension 
variation circuits, without affecting the movement condi- 
tion of car (8). ■ " \ * ■■' *'•- ^ ' 25 

Once the rated speed 6f thVsystefm is reached that 
derives from the displacement of pump (2) aftrte net- 
work frequency applied to motor (3), the latter, being of 
the asynchronous' typie, starfe : cjevelbpincj a tJraldng ; 
function due to the 'discharge of the operating 'ffuid, ic? J 
which causes a 'pressure ?df sustai ning 1 thrust in the* 1 
hydraulic circuit and the closing of the control valve {6). 

The above conditions allow to obtain the following 
results: - - :S ; > s ' ' * - rf " 

" " ' ' -' : ■ -' '* " ■'■ ■'- ' ' 35 



electrovalves (12, 13. 14), which, located according to 
the shown configuration, allow the controlled discharg- 
ing of the fluid into tank (11), during the down ride phase 
of the lift, produced by the braking action of th motor- 
driven pump unit (1) which operates on the same condi- 
tions of rotation direction and network frequency 
adopted during the up ride phases. 

Also in this case, the working of electrovalves (12, 
13, 14) is caused by pressing the down ride button, 
located on the; control board (10). 

In the down ride phases, with valves (12, 13, 14) 
located as shown in Figure 2, the fluid passes from pis- 
tort (4) to the central valve (15), then through duct (16) 
r of valve (12) and discharges into the tank through valve 

(13) , pump (2) which rotates, and valve (14). By press- 
ing the up ride button, said efectrovafves reverse the 
position of their passage lights (they shift rightwards 
according to the diagram of Figure 2). Varves (13) and 

(14) block the passage of the fluid while the passage 
light (1 7) of valve (12) connects the delivery of purnp (2) 

with the feed duct (18) of Ae^.terrtrat\>^(^. J(1 159..' 
therefore of piston (4), pushing the jatter upwar^. r f v l u , 
. While the present invention has' been described" 
and illustrated according to sortie embixJiments pro 1 
vided by way of jipri jimitatiye example, those s&lled in 
the art will understand that Various changes in the over-: 
al( "configuration, the individual cpmponents, the types 
of pumps and/or motors, the 7 orientations of the struc- 
tures may be introduced, ^witfiout exceeding the protec- 
tion scope of theirtventiori. ' 

Claims :: t; ' " : ' ; 



control of the^dbwn ride 'spied ! bf car (8) by motor - : 

possible giving back of electric energy to the net-' ^ ! 
work or other possible users; by motor (3); wfiich 6 ' 1 ^ 
operates as a generator under ^\he actioni of the 4o 
excess loacl derived from' Car (8) which tends " 
towards d^ceritfing'grouhdwkrds by ^rkvity; 
drastic limitation of temperature increase "of tie 
operating fluid thanks to the counter-rotatiomaction - ' c 
of the purnp; which discharges it dirkrty^-rrrto tank 1 4$ \ 2. 
(11), without lamination effects due to flcto'fchbidhgs y Vj 
and/or -throttlings^ " : - n =o ; ^ v- 



An energy recovery drive and control device for the 
down ride phases of conventional electrdhydraulic 
lifts or lifts running wifrrout the help of special elec- 
tronic devices' conttoiljng the motor, ' bhkracterised 
in that the down ride phases are managed by 
means of the motor-driyen pump unit (1), which is 
causedio rotate in thfe sarhe directiori or the oppo- 
site direfciiorY with respect to the rotation of trie lip 
ride phases, with a possible energy recovery tunc- 
ton. - ' - 

,; ,V j>'- ■' 
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The possible electric energy given back by the 
motor-generator may be given back to the feed network 
to be economically exploited during the up ride phases 
of car (8) or, alternatively, it may be utilised by other 
users. 

Figure 2 shows a different solution of the drive and 
control device for the down' ride phases of elechrohy- 
draulic operation lifts, whdrein the" ™btor-driveh pump 
(1) keeps the same rotation direction both in the up arid 
the down drives. Pump : (2) is connected to exchange 
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The drivie airi& ^ontroi device a<^hi|h'g'''tb u .(^im t, 
characterise in that the teed pump (2) pf the oper- 
ating f yd is ^assc«ifat^d to a confrdl va|v^ (6) and in 
that the rriotor^riveh &ump unit (V), during ttie 
down ride phases of the lift is caused to rotate'in the 
opposite direction witfV respect to that (operating 
during the up ride phases, at rated rotations and 
frequency; said condition being a braking condition 
for the operating fluid discharge, for the recovery of 
the potential energy of the 'lift in form of eHectric 
' energy, and limitative! for ^ the heating of the Same 
discharged fluid. % ' °- ? " ^ " [ ' : " ' 



3. ( The driv * and control device according/to claim 1 , 
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characterised in that feed pump (2) of the operating 
fluid is associated to exchange electrovalves (12. 
13, 14), and in that the motor-driven pump unit (1) 
during the down ride phases of the lift is caused to 
rotate in the same direction as the direction of the 5 
up ride phases, at rated rotations and frequency; 
said condition being a braking condition for the 
operating fluid discharge, for the recovery of the 
potential energy of the lift in form of electric energy, 
and limitative for the heating of the same dis- 10 
charged fluid. 

4. The drive and control device according to claims 1 
and 3, characterised in that the exchange valves 
(12, 13, 14), during the up ride phased are regu- 15 
lated according to the following conditions: valve 
(12) connected between . the delivery of pump (2) 
and the feed ducts (1 8) of the central valve (15) and 
piston (4), valves (1 3, 1 4) with passage block; while 
during the down ride phases the discharge flow 20 
passes through valve (12), valve (13), pump (2), 
valve (14) and collection tank (1 1). 

5. The drive device according to claims 1 through 4, 
characterised in that the recovery electric energy is - 20 
a function of the overload on the motor, which oper- 
ates as a generator, derived from the thrust gener- 
ated by the mass of car (8) which tends towards 
down riding by gravity. ; 

6. The control device according to claims 1 through 5, 
characterised in that the recovery electric energy 
produced by the motor-generator (3) is given back 
to the network feeding the lift, or i$ utilisablefcr the 
working of other users. j 35 

: 1 
i f 

7. 1 ne device according to claims 1 through 6, charac- 
terised in that the motor-driven pump unit (1) exer- 
cises, at the network speed regime and fluency, 

a braking function for the outlet of the operating io 
fluid, with ensuing supporting pressure in the 
hydraulic circuit i 

; • : 1 

* • j J 

• t 

».,,.... t 

r' * ' ' - 
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